Posterior polar cataract is a rare form of congenital cataract. It is usually inherited as an autosomal dominant disease, yet it can be sporadic. Five genes have been attributed to the formation of this disease. It is highly associated with complications during surgery, such as posterior capsule rupture and nucleus drop. The reason for this high complication rate is the strong adherence of the opacity to the weak posterior capsule. Different surgical strategies were described for the handling of this challenging entity, most of which emphasized the need for gentle maneuvering in dealing with these cases. It has a unique clinical appearance that should not be missed in order to anticipate, avoid, and minimize the impact of the complications associated with it.
Introduction
Lens opacities can have a wide variety of presentations ranging from a white dot in the anterior lens capsule to dense, total opacity involving all the lens structures. It can be zonular, nuclear, subcapsular, polar, sutural, total, and membranous. One of the important morphologies of lens opacity is the posterior polar cataract. A posterior polar cataract is a rare form of congenital cataract with incidence ranging from 3 to 5 in 1000. [1] [2] [3] It was found to be bilateral in 65-80% of the cases. 4, 5 There is no sex predilection in general. The importance of posterior polar cataract lies in its higher risk of complications -posterior capsular tear and possible nucleus drop during surgery.
This article reviews the etiology, clinical presentation, different surgical techniques, and the management of posterior polar cataract.
Pathogenesis
The position of lens opacity is largely determined by the anatomy of the lens and the timing and nature of the insult that caused the abnormality by altering the embryogenesis. The developing lens requires nutrition that is obtained through the tunica vasculosa lentis (TVL), which is a vascular network, supplied posteriorly by the hyaloid artery, a branch of the primary dorsal ophthalmic artery, and anteriorly from an anastomosis with vessels in the pupillary membrane. It has been suggested that posterior polar cataracts are caused by persistence of the hyaloid artery 6, 7 or invasion of the lens by mesoblastic tissue. 8, 9 It appears that posterior polar cataract forms during embryonic life or early in infancy and usually becomes symptomatic 30-50 years later. The exact pathogenesis of posterior polar cataract is still unknown. However, it has been noted to occur as a result of gene mutation. 10 The proximal cause of the abnormality is expressed as an abnor-mality in lens development, specifically in the lens fibers that fail to develop normally and form an opacity close to and sometimes adherent to the posterior capsule.
A posterior polar cataract consists of dysplastic lens fibers, which, in their migration posteriorly from the lens equator, exhibit progressive lens opacity, increased degenerative changes, with the formation of a characteristic discoid posterior polar plaque-like cataract and the accumulation of extracellular material. [11] [12] [13] There is extreme thinness and fragility of the posterior capsule (or perhaps even absent) with adherence of the acellular opacity to the capsule. 14 The capsular thinning was demonstrated histologically in one study 15 while another study did not find it. 16 In approximately 20% of the cases, an association with a congenital defect in the posterior capsule has been reported. 4 It seems that the high incidence of posterior capsule rupture during surgery for those patients might be because of two reasons. First, there might be tight adherence of the plaque to an otherwise normal capsule. Second, the posterior capsule itself underlying the plaque is exceptionally thin that ruptures to minimal trauma.
Inheritance and genetics
It has been recognized that posterior polar cataracts seemed to follow an autosomal dominant inheritance pattern, 17, 18 although it is occasionally sporadic. Positive family history was found in 40-55% of the patients. 4 ,5 Molecular genetic analyses have demonstrated that an autosomal-dominant posterior polar cataract is a genetically heterogenous disease. 17, 19 The direct cause of the lenticular fiber malformation during lens development has not been well understood. [20] [21] [22] There are five genes attributed to posterior polar cataract (CTTP) that have been identified. CTPP1 (OMIM 116600) has been mapped to 1p36.
19 CTPP2 has been associated with CRYAB on 11q22-q22.3, and a Pro20-Ser mutation and a deletion mutation (450delA) have also been highlighted. 23, 24 The CHMP4B gene on chromosome 20p12-q12 is responsible for CTPP3 (OMIM 605387). Three mutations of PITX3 gene on chromosome 10q25, 38G > A mutation, 17-bp insertion, and 650delG have been reported to cause CTPP4 (OMIM 610623). 10, [25] [26] [27] Two loci with unknown genes have similarly been reported, 14q22-q23 for CTPP5 (OMIM 610634) 28 and 16q22. 29 
Clinical presentation
Posterior polar cataract presents as a distinctive discoid lens opacity situated posteriorly, adjacent to the posterior capsule. It is usually associated with remnant of the hyaloid system. 30 Duke-Elder mentioned that it can be stationary as well as progressive cataracts. 31 The stationary-type, which is more common (about 65%), 5 is a well-circumscribed circular opacity localized on the central posterior capsule. The concentric thickened rings around the central plaque opacity give an appearance of a Bull's-eye. Sometimes, the opacity is camouflaged by nuclear sclerosis. Sometimes there is a smaller satellite rosette lesion adjacent to the central opacity. Progression may begin in any decade. In the progressive type, whitish opacification changes take place in the posterior cortex in the form of radiating rider opacity. It has feathery and scalloped edges but they do not involve the nucleus and does not extend as far anteriorly as the original opacity. Both stationary and progressive posterior polar cataract may become symptomatic. The lens may have evidence of small opacity at birth, but there are cataractous changes later in life, usually at 30-50 years of age. The appearance of symptoms might be due to the vacuole like changes in the vicinity of the central opacity. The typical symptoms are increasing glare while driving at night and difficulty in reading fine prints. Other symptoms include intolerance to light. The cause of glare, reduced contrast sensitivity, and decreased visual acuity is forward light scattering (light scattering toward the retina). The reasons for delayed presentation might be increasing density of the opacity, age-related papillary miosis, or increased functional needs or visual expectations. If it is visually significant since childhood, it might present with strabismus indicating poor visual function in that eye.
The diagnosis of a posterior polar cataract is self-evident on slit-lamp examination and does not require special diagnostic procedures beyond a full ophthalmic examination. Slit-lamp examination and pupillary retroillumination allow a good evaluation of the visual significance of the opacity. Posterior polar cataract is easily identified by the slit lamp and often clearly delineated. In contrast to anterior polar cataract, the posterior form of moderate degree is rarely discovered within the first month of life. When the posterior polar cataract is fully formed, it presents as a dense, circular plaque in the central posterior part of the lens giving rise to what was described by bull's-eye appearance (concentric rings around the central opacity). It can be surrounded by vacuoles and smaller areas of degenerated lens material. Often, the only benefit to the surgeon is that the defect is so clearly visible ( Figs. 1 and 2) . Examination of the anterior vitreous may reveal oil-like droplets or particles. 6, 9 The presence of such finding should raise the possibility of pre-existing capsular opening. Mean lens thickness in posterior polar cataract was found to be lower than that found in eyes with senile cataract. 5 In that study, the affected individuals were relatively younger than patients with other forms of senile cataract. Yet, they found an insignificant correlation between lens thickness and patient age. This entity is rare and can be seen to progress from its initial discovery. It can be associated with other ocular features like microphthalmia, microcornea, anterior polar cataract, psychosomatic disorders. 8, 32, 33 In addition, it was associated with ectodermal dysplasia, Rothmund disease, scleroderma, incontinentia pigmenti, congenital dyskeratosis, congenital ichthyosis, and congenital atrophy of the skin. 31 
Classification
The main hindrance in fully adopting a functional grading system for posterior polar cataracts appears to be the small sample sizes available in the studies. This is because the entity is rare.
Singh classified posterior polar cataract into 2 :
-Type 1: the posterior polar opacity is associated with posterior subcapsular cataract. -Type 2: sharply defined round or oval opacity with ringed appearance like an onion with or without grayish spots at the edge.
-Type 3: sharply defined round or oval white opacity with dense white spots at the edge often associated with thin or absent posterior capsule. These dense white spots are a diagnostic sign (Daljit Singh sign) of posterior capsule leakage with or without repair and extreme fragility 34 the incidence of this type in Indian adult cataract patient population was found to be about one in 300. -Type 4: Combination of the above 3 types with nuclear sclerosis.
Singh observed the possibility of conversion of posterior polar cataract from type two to type three over following patients who for many years were reluctant to have surgery. He recommended not to delay surgery unnecessarily in these cases.
Schroeder 35 on the other hand graded posterior polar cataract in his pediatric patients according to its effect in pupillary obstruction in the red reflex testing as follows:
Grade 1: a small opacity without any effect on the optical quality of the clear part of the lens. Grade 2: a two-thirds obstruction without other effect. Grade 3: the disc-like opacity in the posterior capsule is surrounded by an area of further optical distortion. Only the dilated pupil shows a clear red reflex surrounding this zone. Grade 4: the opacity is totally occlusive; no sufficient red reflex is obtained by dilation of the pupil. He advocated for patching before surgery as it can play a diagnostic role apart from its importance for the postoperative management. If patching works well, surgery is not urgent; if not, it should be done soon. His retinoscopic grading that was mentioned above would help in timely planning of surgery. The higher the grade of papillary obstruction the earlier the surgery should be carried out. The first step in managing grade 1 should be patching while in grade 2, it should be patching with mydriasis and bifocal glasses. In grades 3 and 4, patients should be patched with early surgical intervention as soon as possible for better outcome. However, grade 4 posterior polar cataract, pre-existing strabismus and refusal of therapy are poor prognostic factors.
Indications for surgery
Difficulty in carrying out daily activities is the main indication for surgery. An important point of consideration in these patients is the lower surgical complications and easier technique if surgery is done while the nucleus is soft. Another point is the possibility of the formation of capsular defects over time in patients with initially intact capsules. 2 Furthermore, when it is visually significant in childhood, it is considered amblyogenic. All these reasons emphasize the importance of early intervention in these cases.
Counseling
During the preoperative examination, the physician should inform the patient of the possibility of the nucleus' dropping intraoperatively due to a posterior capsular rupture, a relatively long operative time, secondary posterior segment intervention, and a delayed visual recovery. In addition, the surgeon should discuss Nd:YAG capsulotomy for residual plaque 4, 5, 36 and emphasize the possibility of preexisting amblyopia, especially in cases of unilateral posterior polar cataract. 36 Because the understanding of posterior polar cataract, an autosomal dominant condition, is continually expanding, genetic counseling for the parents in addition to screening of family members is important.
Choosing the surgical techniques
While Osher et al. 4 found no difference in the rate of posterior capsule rupture between phacoemulsification and extracapsular cataract extraction (ECCE), Das et al. in a retrospective analysis concluded that phacoemulsification is preferred to ECCE in posterior polar cataract as they found higher rates of complications with ECCE. 37 However, they recommended ECCE in harder cataract and dense central plaques. They found out that posterior capsule rupture occurs most commonly during emulsification of the nucleus in phacoemulsification and during nucleus expression in ECCE cases. Vasavada and Singh found that rupture occurs most commonly during epinucleus removal in phacoemulsification, 5 while Osher et al. found it to happen during removal of the posterior polar opacity or during cleaning of the posterior capsule after plaque removal. Hayashi et al. 36 recommended for phacoemulsification if the opacity was <4 mm and the nucleus was soft. If the opacity is larger than 4 mm and the nucleus was soft, pars plana lensectomy and vitrectomy are advised. In case of larger opacity than 4 mm and dense nucleus, they recommended intracapsular cataract extraction.
Anesthesia
Local and topical anesthesia can be utilized for operating cases with posterior polar cataract. Vasavada and Singh 5 preferred peribulbar anesthesia as it provides prolonged action and reduces positive pressure on the vitreous. This is in contrast to topical anesthesia, in which squeezing the lids with a speculum can distort the globe. Increased eye movement and lack of hypotony would increase the forward movement of the posterior capsule. The preoperative gentle oculopressure was advised by Osher et al. to diminish the intraoperative posterior pressure. 4 If the patient is young or did not seem cooperative, general anesthesia should be considered.
Phacoemulsification

The incision
Starting with the side port incision followed by the injection of viscoelastic material might be better than staring with the main incision. This will avoid the possible chamber collapse that might predispose to premature rupture of the capsule. The incision of the phacoemulsification surgery can be a usual coaxial one, whether corneal or scleral, or it can be microincision for bimanual technique.
Haripriya et al. 38 used a bimanual microphacoemulsification technique with separate infusion and aspiration instruments placed through watertight incisions 1.4 mm in width. This enhanced the control during phacoemulsification with less risk of posterior capsule tear. The average fluid flow through the irrigating chopper is approximately 45-50 mL/ min comparing to A high-flow system is present in the anterior chamber during coaxial phacoemulsification, with an average irrigation of 90 mL/min when the bottle height is at 100 cm which can cause a pressure increase within the capsular bag and increase the risk for capsule rupture and vitreous disturbance early in the procedure. Beside having a controlled operating environment for slow motion phacoemulsification, the advantages of this technique lie primarily in the following: (1) allowing withdrawal of the phaco-needle first while maintaining the anterior chamber with infusion from the separate irrigating chopper, and (2) easing injection of viscoelastic into the anterior chamber before final withdrawal of the irrigating chopper.
The capsulorhexis
It is important to avoid overpressurizing the anterior chamber with viscoelastic material. The use of a heavy viscoelastic might be advantageous in the young patients whose scleral elasticity contributes to the tendency toward anterior chamber shallowing. Starting the rhexis should be by pinching the capsule by the forceps or by the cystotome rather by downward movement of the forceps which might lead to posterior capsule rupture or enlarging an existing one. Specially, with harder nuclei, a moderate to large capsulorhexis (P5 mm) is beneficial for several reasons. During hydrodelineation, excess fluid is released into the anterior chamber, reducing intralenticular pressure. Additionally, if a posterior capsule rupture occurs as a result of accidental hydrodissection, the nucleus will be more likely to prolapse into the anterior chamber than drop into the vitreous. Finally, if vitreous loss occurs during phacoemulsification, it is easier to manually prolapse the nucleus into the anterior chamber in the presence of a large capsulorhexis without having to further enlarge it. 39 However, it should not be too large so that if the posterior capsule is compromised, enough rim would be present to implant the lens in the ciliary sulcus.
Hydrodissection and hydrodelineation
While Fine et al. 40 did hydrodissection in multiple quadrants with tiny amount of fluid without allowing the wave to transmit across the posterior capsule, cortical cleaving hydrodissection is considered a contraindication in eyes with posterior polar cataract. A weak point can produce hydraulic posterior capsule rupture during hydrodissection. Meanwhile, hydrodelineation, which is the separation between the nucleus and the epinucleus, is mandatory. It is worth mentioning that the surgeon should avoid vigorous decompression of the capsular bag after the delineation. In addition, nuclear rotation is contraindicated as it can act as a trephine to the posterior capsule.
Vasavada and Raj described a technique that was described for dense and posterior polar cataract called insideout delineation. 41 In this technique, a trench is first sculpted and a right-angled cannula is used to subsequently direct fluid perpendicularly to the lens fibers in the desired plane through one wall of the trench. This would avoid the possibility of inadvertent subcapsular injection and overcome the difficulty of introducing cannula to a significant depth in a dense cataract.
Parameters of the phacoemulsification machine
It was agreed in all studies that a slow motion phacoemulsification with low parameters should be used in cases with posterior polar cataract the power should be 60%, bottle height 55-70 cm, aspiration rate 15-25 mL/min, vacuum 30-100 mm Hg. 4, 5 The low vacuum and aspiration rates maintain a very stable chamber and the reduced infusion drives less fluid around the lens.
Nucleotomy techniques
To reduce the risk of posterior capsule rupture and vitreous loss, the posterior capsule should be presumed to be absent beneath the area of the posterior polar cataract. If the nucleus is soft, it can be aspirated by phacoaspiration technique. With harder ones phaco chop and other techniques, that will be described later, were recommended as they exert minimal stress on the capsular bag. During the procedure, it is important to remember to avoid collapse of the anterior chamber as this might cause the anterior tenting of the posterior capsule and can lead to spontaneous rupture. This can be done by judicious injection of a dispersive viscoelastic Posterior polar cataract: A review through the side port incision before withdrawal of the phacoemulsification tip. In addition, nuclear rotation and aggressive nuclear cracking techniques with wide separation of fragments should be avoided. Lee and Lee 1 sculpted the nucleus in the shape of the Greek letter lambda ''k technique'', then cracking along both arms and removing the distal central piece. The advantage of this is its gentleness in not stretching the capsule while removing the quadrants, especially the first one.
Salahuddin 42 described a technique called ''inverse horseshoe'' in which after sculpting, he divides the distal end of the nucleus. After that, viscoelastic is injected to lift up the two limbs of the nucleus forming a visco shell around the nucleus. The nucleus could be divided into two halves without causing undue stretching on the posterior capsule. Then, the two segments can be engaged, brought to the center, chopped, and emulsified separately.
The presence of dense nuclear component in posterior polar cataract is not common. But if present, the hydrodelineation would be difficult to achieve. Lim and Goh 43 developed a technique where they pre-chop the epinucleus in a piecemeal in situ without getting the chopper to reach all the way down to the depth of the posterior epinucleus. This would facilitate mobilizing the dense endonucleus from the anterior epinucleus shell.
Chee 44 devised a technique for hard posterior polar cataracts in which she cracks the nucleus in the periphery (partially) avoiding the posterior polar opacity and then chops it into quadrants without rotation; then with the phaco tip she engages the core of the quadrant while cleaving along the lenticular lamellae, using the chopper to a depth that leaves a nuclear shell, sparing the polar cataract. Finally, the nucleus is peeled away from the outer nuclear shell, which is kept in place by the phaco chopper.
Epinucleus removal
If there is a pre-existing capsular rent, evident by the presence of iridescent refractile lens particles in vitreous with onion skinning of central dense plaque, it can be managed by layer-by-layer phacoemulsification technique described by Vajpayee et al. 45 After hydrodelineation, the nucleus is sculpted and cracked into halves gently which is then aspirated with low parameter. Then epinucleus is aspirated layer after layer by automated bimanual irrigation and aspiration cannula. The penultimate layer was carefully aspirated leaving thin layer of cortex adherent to the capsule. The most posterior layer along with the plaque was then viscodissected and aspirated using bimanual irrigation and aspiration cannula. It is important to remember to leave the central area attached until the last stage of cortical aspiration. 2 Fine et al. 40 used minimal hydrodissection and hydrodelinealtion, nuclear emulsification from within the epinuclear shell and gentle viscodissection of the epinucleus and cortex to avoid unnecessary pressure on the posterior capsule and to protect the region of the greatest potential weakness throughout the procedure.
Allen and Wood 46 avoided rotation of the nucleus and used gentle viscodissection by injecting viscoelastic between the capsule and the cortex, and employed low power and low vacuum settings in order to reduce the stress on the posterior capsule.
Taskapili et al. 47 compared retrospectively outcome of surgery for posterior polar cataract with and without cortical viscodissection. In the viscodissection group and after aspiration of the nucleus, the epinucleus is viscodissected by sodium hyaluronate 1.4% in four quadrant and aspirated. Then the plaque aspiration is also helped by viscodissection of the plaque from the posterior capsule. In the non-viscodissection group, only slow motion phacoemulsification was carried out in the procedure grasping the epinucleus with the phacoemulsification tip at the end without viscodissection. They found a statistically significant higher rate of posterior capsule rupture in the non-viscodissection group.
Nagappa et al. 48 described a technique in which only hydrolineation is done then with low parameters (bottle hight, vacuum, and aspiration), the nucleus is removed by phacoaspiration or chip-and-flip technique if it was soft, and direct-chop technique with minimal rotation for harder ones. Then the epinucleus in the quadrants opposite to the wound is removed or loosened by phacoaspiration. Then hydrodissection is performed to release the sub-incisional cortex which is then rotated and aspirated. By this sequence, the fluid wave would not generate adequate pressure to cleave through the weak posterior capsule and rather escape through the path of least resistance in the epinucleus-free area via the equatorial portion of the capsular bag. The authors considered this technique contraindicated if there is a preexisting posterior capsular defect that could be detected on slit-lamp examination or during initial steps of phacoemulsification.
Cortex aspiration
It should be done with low bottle height (15-25 cc/min). The usual pulling of the cortex should be minimized as possible. Instead, the aspiration tip should remain at the equatorial angle in the periphery, and the surgeon should wait until suction increases and the cortex is aspirated. Furthermore, it is better to pull the cortex tangentially rather than centrally to mobilize it. Vajpayee et al. 45 described in their ''layer-by-layer'' technique aspirating a wedge-shaped cortical piece, pulling and separating it from approximately 3-4 mm outside the central area, with the aid of a blunt chopper. This maneuver of mechanical separation from the central plaque avoids traction or pull, which might otherwise be generated from attempting to directly aspirate the cortical matter. Alternatively, the posterior chamber can be filled with viscoelastic material and cortex removed using a ''dry'' (syringe stripping) technique. It is important to remember to avoid polishing the capsule in such patients as it is usually very thin and may rupture to minimal trauma.
Removal of the posterior polar opacity
It is important to try to leave the removal of the opacity till the last stage of cortical aspiration to avoid early rupture of the posterior capsule. It can be removed with viscodissection and aspirated by the phaco tip or the irrigation aspiration tip. 47 Another way is to fill the eye with viscoelastic material and dislodge the opacity with a hook then to grab it and get it out by a forceps. 2 This might give more control and avoid losing the opacity in the vitreous cavity with the irrigation flow. Although polishing of the capsule should be avoided in these cases, Osher used a technique termed ''minimal residual aspiration'' in which the foot pedal is depressed and released just as the irrigation aspiration tip contacts the posterior capsule. The vacuum that is created by the elasticity of the tubing will be enough to clean the capsule with minimal risking for tear. If the posterior capsular plaque is strongly adherent to the capsule that could not be peeled off even by viscodissection, the safest option is to leave the plaque untouched for later Nd-YAG laser capsulotomy. 36 In case of the presence of a tear If a tear is noticed during the procedure, viscoelastic material should be injected before withdrawal of the handpiece to preserve the anterior vitreous face. A dispersive rather than a cohesive viscoelastic is preferable as it is more adapted to maintaining space and stabilizing the anterior vitreous face. Then, the tear should be converted to continuous curvilinear capsulorhexis to put the intraocular lens in the bag without risking an extension of the capsular tear.
Anterior vitrectomy
Vasavada and Singh 5 recommended 2 port vitrectomy With a high cutting rate and low vacuum and flow rates, vitrectomy can be safely performed even close to the torn capsule. The vitrector is never placed behind the peripheral posterior capsule. The infusion cannula is directed into the peripheral anterior chamber, and the fluid jet is directed toward the angle of the chamber, away from the defect. This reduces turbulence near the tip of the cutter and avoids enlarging the capsular tear. It also reduces hydration of the vitreous and forward movement of vitreous into the anterior chamber.
Intraocular lens (IOL) implantation
It depends on whether or not there is a capsular tear. If there is none or the size of the posterior capsular rupture is small or it could be converted to a round one, single piece IOL with low overall diameter can be implanted in the bag. It is advised to avoid touching the capsule while inserting the IOL. It might be safer to compress the trailing haptic rather than subjecting the capsular bag to rotational forces that might extend the tear. If the rupture is big or could not be converted to a round one, a multipiece IOL has to be placed in the ciliary sulcus with or without rhexis capture. The advantage of capturing the optic by the rhexis is to stabilize the IOL and to reduce the contact of optic with iris.
Mackool suggested the use of polymethyl methacrylate (PMMA) IOL since inserting a foldable IOL that opens within the capsular bag might stress the posterior capsule. 2 He also described a technique in which he ties the two haptics of the IOL by 10-0 polypropylene suture thus compressing them. Then after the insertion, he would cut it and trim the ends.
In cases in which there is a big rupture with questionable zonular integrity, it would be safer to implant an anterior chamber IOL, suturing an IOL to the sclera or the iris, or even leave the patient aphakic for contact lens correction later.
Viscoelastic aspiration and wound closure
As the withdrawal of the irrigation aspiration tip after viscoelastic removal can sometimes be followed by chamber collapse, using AC maintainer or injecting fluid through the sideport incision while removing viscoelastic would keep the chamber formed till checking the integrity of the wounds. Suturing the wound would be advisable to avoid microleak and post operative hypotony that might lead to vitreous prolapse through the defect.
Extracapsular cataract extraction (ECCE)
The standard ECCE can be done paying attention to certain steps. First of all, the incision should be wide enough not to have tension transmitted to the capsule while delivering the nucleus. Delivering the nucleus is the most important step in this technique as it is the step associated with occurrence of posterior capsule rupture. 37 One way of delivering the nucleus is described by Singh 2 in which he delivers the nucleus by fluid pressure with an 18-gauge cannula connected to the saline bottle. Viscoexpression is another safe technique in such cases. Viscoelastic is injected between the nucleus and the epinucleus to elevate the superior pole of the nucleus followed by extracting the nucleus with a lens loop. The rest of the steps would be the same as previously described for phacoemulsification. The proponents of this technique argue that phacoemulsification produces uncontrolled pressure change and turbulence inside the capsular bag which may greatly increase the risk of posterior capsular tear, the loss of lens material into the vitreous cavity, and vitreous prolapse anteriorly.
Posterior segment approach
This approach might be indicated for large plaques (>4 mm) as recommended by Hayashi et al. 36 Primary three ports pars plana vitrectomy was described for posterior polar cataract. 36, 49 Ghosh and Kirkby 49 have done this technique in eight patients where they used a 19-gauge winged metal infusion canula ('butterfly') as an infusion line directly into the crystalline lens and either the vitreous cutter or fragmatome or both (depending on nuclear sclerosis) used to remove the lens. In all cases some lens fragments were dislocated posteriorly that were removed later by central vitrectomy. In the middle of the procedure, if anterior capsular opacified, the vitreous cutter in suction mode would be used to polish it from posteriorly with later central anterior capsulectomy by the vitreous cutter. Foldable sulcus intraocular lens is implanted.
In children after the anterior approach, a pars plicata entry can be created to access the posterior capsule for creation of a posterior vitectorhexis in pediatric patients as done by Mistr et al. 50 
Results
Comparing to 1.1% rate of posterior capsule rupture in cataract surgery. 51 The rate of posterior capsule rupture in posterior polar cataract cases ranged from 0-40%.
1,4,5,36,37,42,52,53 Das et al. found a higher incidence of posterior capsular rupture in younger patient (640 years) (55% vs 22%, p = 0.005). 37 On the other hand, Osher et al. did not find a relation between the capsular rupture and age, sex, or family history. 4 Siatiri and Moghimi 53 reported no posterior capsule tear in their study and attributed this to three factors: first, using a modified surgical hydrodissection free phacoemulsification technique; second, paying great deal of attention to the floppy posterior capsule; third, avoiding direct dissection of the polar opacity from the posterior capsule during surgery. Kumar et al. 54 looked at the relationship of the size of lens opacity with the surgical outcome. In eyes with posterior polar opacity 4 mm or more, the incidence of posterior capsule rupture was 30.43% (7/ 23) whereas in eyes with less than 4 mm size the incidence was only 5.71% (2/35) with statistically significant difference (p = 0.039). This finding suggests that one should be more careful while operating larger polar opacities. Another option in this category is to go directly to posterior approach as suggested by Hayashi et al. 36 Vasavada and Singh measured corneal pachymetry after the surgery and in all patients, corneal thickness returned to normal between 1st and 3rd month. 5 In the same study, specular microscopy results revealed a mean percentage loss of 16.5% at one year after surgery, which is greater than in standard phacoemulsification. 55 However, hexagonality and variance in cell size were not affected adversely. Table 1 summarizes the results of different studies that were published in the management of posterior polar cataract.
Complications
Beside the high rate of posterior capsular rupture during surgery, there were reports of spontaneous rupture of posterior capsule in posterior polar cataract unilaterally and bilaterally. 56, 57 The patient in Ho et al. report had unilateral spontaneous rupture with posterior dislocation of the crystalline lens in the vitreous cavity. There was no history of trauma or other systemic diseases. They proposed that an increase in the size of the lens from nuclear sclerosis may cause increasing pressure on the posterior capsule with subsequent rupture. 56 As their case did not have nuclear sclerosis, Ashraf et al. related the bilateral spontaneous rupture in their patient to the increase in the lens size due to the growth of crystalline lens that was shown to be linear throughout life 58 posterior polar cataract is known to be predisposed to traumatic lens rupture. Skalka reported one instance of traumatic posterior capsule rupture with posterior polar cataract. 59 Other reported complications of the surgery included retinal detachment, nucleus drop, macular edema. 5, 36, 45, 47, 49, 54 Macular edema was reported after surgery. 5, 45, 47 it was noticed when there was a capsular defect 5, 45 although one case reported without the presence of complications.
47
Amblyopia was blamed to be responsible for unsatisfactory visual improvement after surgery in 21%. 53 Cases that underwent later YAG capsulotomy were not reported to experience any adverse events (e.g. retinal detachment, refractory uveitis, increased intraocular pressure).
Conclusion
Posterior polar cataract is a true challenge for cataract surgeons associated with a higher risk for surgical complication. Different techniques have been described to minimize this risk and improve its final outcome. All these techniques reflect that this type of cataract needs more gentle maneuvering with avoidance of chamber collapse or overinflation, low parameters, avoidance of hydrodissection, nucleus rotation, posterior capsule polishing, and excessive intraocular lens manipulation during surgery and should not be performed with same techniques as any standard cataract surgery. For larger opacities (>4 mm), one might consider going directly to posterior approach. Genetic studies have revealed the responsible genes in certain populations and this should guide the proper counseling of the patients in addition to screening the family members at risk.
